JPA2-03287657 
Name of invention 

The polybutyleneterephthalate resin composition 
Claims 

1. The polybutyleneterephthalate resin composition containing the 
following 

(A) The polybutyleneterephthalate resin 

(B) The epoxy compound that the epoxy equivalent weight is less than 
500 

(C) The one sort of compound chosen from amide, ester, or metal salt 
of highly fatty acid, polyalkylene wax, or organic polysiloxane 

(D) The one sort of compound chosen from a heat stabilizer of hindered 
phenol, a heat stabilizer of thioether, or an organic phosphorus 
compound with 3 valences . 

Detailed description of the invention 

P. 450 upper right column L.6^*P.452 upper right column L.20 (Explanation 
of (B) , (C) and ( D ) ) 

The epoxy compound (A) for use in the invention is that the epoxy 
equivalent weight is less than 500 and having the one or more an epoxy 

group in one molecule, preferably the epoxy compound which has one or two 
epoxy group. In these compounds the liquid epoxy compound that the epoxy 
equivalent weight is less than 500 and having the mobility at 6 0 °C is 
preferable. As the epoxy compound which having two epoxy groups, 
bisepoxydicyclopentadiphenylether of ethyleneglycol, aliphatic 
diepoxy compound such as butadiene diepoxide, aromatic diepoxy compound 
such as bisphenol A diglycidyl ether, bisphenol F diglycidyl ether and 
diglycidyl ether of phthalic acid, aliphatic diepoxy compound such as 
3 , 4-epoxycyclohexylmethyl-3 , 4-epoxycyclohexanecarboxylate, 
3 , 4 -epoxy- 6 -me thy lcyclohexylmethyl-3 , 4-epoxy-6-methylcyclohexaneca 
rboxtlate, 

2 , 3-epoxycyclohexylmethyl-3 , 4-epoxycyclohexanecarboxylate, 
4- ( 3 , 4-epoxy-5-methylcyclohexyl ) 
butyl-3, 4-epoxycyclohexanecarboxylate, 

bis ( 3 , 4-epoxycyclohexylmethyl ) adipate , 

bis(3, 4-epoxy-6-methylcyclohexylmethyl ) adipate, 
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( • 

2- (3, 4-epoxycyclohexyl-3, 5-spiro-3, 4-epoxy ) 

cyclohexane-methadioxane, diepoxy compound with halgen such as 
tetrabromobisphenol A diglycidyl ether are mentioned. In these 
compounds even more preferred are bisphenol A diglycidyl ether and 
bisphenol F diglycidyl ether, but there are not specifically defined. 

As the epoxy resin with one functional group which contains one epoxy 
group, monoglycidylester of third aliphatic acid, 

phenolmonoglycidylether , olefin copolymer comprized a -olefin and a, 
/3 -unsaturated acid glycidyl ester are mentioned. 

Furthermore for using the epoxy compound, it may be used aromatic or 
aliphatic polyamine and cyclic anhydride of polycarboxy acid, 
well-known phosphorus compound, highly fatty acid metal salt, or 
imidazole compound together as indicated in JP-A2-49-132 98 , and 
controlled the reactivity. 

Moreover one or more sorts of above the epoxy compound may be mixed and 
used. Especially, when the difunctional epoxy compound will be used, it 
may be used monofunctional epoxy compound together to control the 
reactivity . 

The amount of these epoxy compounds is preferably from 0.1 to 5.0 parts 
by weight , more preferably from 0 . 5 to 4 . 0 parts by weight relative to the 
PBT resin. If such amount of these epoxy compound is used, especially it 
is remarkable that the improvement effect of the heat aging resistance, 
the hydrolysis resistance and the chemical resistance. 

Although by blending the above epoxy compound, the hydrolysis 
resistance and the chemical resistance such as the gasoline mixed 

alcohol resistance of PBT resin are improved by leaps and bounds, there is 
a problem that the molding and the heat aging resistance of PBT falls 
further rather than original conversely. Because of them, the 
composition of the present invention needs to add a mold release agent 
and a heat stabilizer. But even if what a mold release agent and a. heat 
stabilizer are added to the specification composition comprised PBT and 

the epoxy compound, the molding ability and the heat aging resistance can ' t 
be improved equally. Even such inside, it is the limitation when using 
the specification additive comprised the above compound of (C) and (D) , 

that it can be gained the PBT composition having excellent hydrolysis 
resistance, the gasoline mixed alcohol resistance, the mold ability, 
and the heat aging resistance. 

The compound (B) used in this invention as mold release agent is at 
least one sort chosen from amide, ester and metal salt of highly fatty 
acid such as lauric acid, myristic acid, palmitic acid, stearic acid, 



behenic acid and montanic acid, polyalkylene wax such as polyethylene 
wax and poly organic siloxane such as polydimethylsiloxane. The 
examples of the compound of higher fatty acid type are higher fatty 
acid amide such as ethylenebis stearic acid amide, methylenebis stearic 
acid amide and ethylenebis-3 ( 3 , 5-di-tert-butyl-4-hydroxyphenol ) 
propane amide, higher fatty acid ester (and partially saponif icated 
it) such as butyl stearate, glycerol monostearate, sorbitan stearate 
and fatty alcohol with 2 valences montanate and higher fatty acid metal 
salt such as sodium stearate, barium stearate, calcium stearate, 
magnesium stearate, aluminum stearate, calcium palmitate, magnesium 
palmitate, calcium dodecanedicarboxylate, calcium montanate and 
calcium sebacinate. Especially preferred are ethylenebis stearic acid 
amide, barium stearate, magnesium stearate, partially saponif icated 
calcium montanate and polyethylene wax that molecular weight is between 
2000 and 4000. 

The amount of the mold release agent chosen from the above compound 
(B) is preferably between 0.005 and 5.0 parts by weight, more preferably 
between 0.05 and 2.0 parts by weight, relative to 100 parts by weight 
of PBT. Such amount range is preferred about mold release properties 
and mechanical properties . 

The heat stabilizers of hindered phenol type and thioether type and 
the organophosphorous compounds with 3 valences used in this invention 
may be public knowledge one. 

The examples of the heat stabilizers of hindered phenol type are 
N,N' -hexamethylene bis ( 3 , 5-di-tert-butyl-4-hydroxy-hydrocinnamide, 
diethyl ester of 3 , 5-di-tert-butyl-4-hydroxy-benzyl phosphoric acid, 
1 , 3 , 5-trimethyl-2 , 4 , 6-tris ( 3 , 5-di-tert-butyl-4-hydroxybenzyl (benze 
ne, 

1, 6-hexanediol-bis ( 3- (3, 5-di-tert-butyl-4-hydroxyphenyl )propionate 
) , Pentaerythrityl-tetrakis ( 3- ( 3 1 , 5 1 -di-tert-butyl-4- 

hydroxyphenyl ) -propionate and tris- ( 3 , 5-di-tert-butyl-4- 

hydroxybenzyl ) isocyanurate and so on. Especially preferred are 
Pentaerythrityl-tetrakis ( 3- ( 3 1 , 5 1 -di-tert-butyl-4- 

hydroxyphenyl ) -propionate and tris- ( 3 , 5-di-tert-butyl-4- 

hydroxybenzyl ) isocyanurate . 

The examples of the heat stabilizers of thioether type are dilauryl 
thiodipropionate, dimyristyl thiodipropionate, distearyl 

thiodipropionate , 

tetrakis (methylene- 3- (dodecylthio ) propionate )methane, especially 
preferred is tetrakis (methylene- 3- (dodecylthio ) propionate )methane . 



Moreover the examples of the organophosphorous compounds with 3 
valences triphenyl phosphite, diphenylisodecyl phosphite, 
trisdinonylphenyl phosphite, tris (nonylphenyl phosphite, 
tris ( 2 , 4-di-tert-buty lpheny 1 ) phosphite , 

bis ( 2 , 6-di-tert-butyl-4-methylphenyl )pentaerythritol diphosphite 
and bis ( 2 , 6-di-tert-butyl-4-methylphenyl )pentaerythritol 

diphosphite, especially preferred are tris ( 2 , 4-di-tert-buty lphenyl ) 
phosphite , bis ( 2 , 6-di-tert-butyl-4-methy lphenyl ) pentaery thritol 

diphosphite and 
bis (2 , 6-di-tert-butyl-4-methy lphenyl )pentaerythritol diphosphite. 

One or more sorts of these the heat stabilizers of hindered phenol 
type and thioether type and the organophosphorous compounds with 3 
valences may be used herein. 

The amount of these the heat stabilizers of hindered phenol type and 
thioether type and the organophosphorous compounds with 3 valences is 
preferred between 0.005 and 5.0 parts by weight, more preferred between 
0.005 and 3.0 parts by weight. Thus amount of addition is good related 
to the heat aging resistance and the mechanical properties. 



P. 452 lower left column L.8~~P.454 end 
Example 

Hereafter this invention is described in detail by examples. In 
addition MFR is value measured with equipment indicated by JIS K-7210. 
The measurement conditions are temperature /weight /pre-heat time = 2 50 
degrees C/325 g/5 minutes. Moreover weight per epoxy equivalent in this 
invention is measured by method based on JIS K-7236-1986. 
Examplel-6, comparative example 1-7 

The dry blend of the various compounds which were shown in the table 
1 to 100 parts by weight of PBT having MFR of 6 . Og/lOminutes was carried 
out and melt mixing and palletizing was carried out using the extruder 

which had the screw of 40 mm0 at 250 degree C. Next by using the injection 
molding machine of the screw- in-line type which had the clamping 
pressure of 50 t, it measured minimum molding time which required to 
separate No. 4 dumbbell for tensile test piece indicated by ASTM-D638 
from mold without deformation at mold temperature of 60 degrees C. 
Furthermore it measured the time which tensile strength became 50% 
of the first stage (strength retention was 50%) using the above ASTM 
No. 4 dumbbell processed by the following conditions. The results are 
shown on the table 1 . 

(-Y ) The test of the hydrolysis resistance property 
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The test piece was put into a pressure cooker test machine controlled 
121 degree C and 1.1 kg/cm 2 and processed predetermined time under high 
temperature, high humidity and high- pressure atmosphere. 

(D) The gasoline mixed alcohol (gasoline/ethanol = 85/15, capacity 
ratio) resistance property 

The test piece was put into auto clave filled with a gasoline mixed 
alcohol. The temperature was controlled at 30 degrees C. 
(c) The heat aging resistance property 

The test piece was put into hot wind drier controlled at 180 degrees 
C. 

As it cleared from the results of the table 1, it is shown that the 
PBT compounds which properties of the hydrolysis resistance, the 
gasoline mixed alcohol resistance, the heat aging resistance and 
moldability were satisfied are obtained by addition of epoxy compounds 
(B), compounds (C) and compounds (D) to PBT. 

Example5-8, comparative example 8-16 

The dry blend of the various mold release agent which were shown in 
the table 2, the heat stabilizers of hindered phenol type 
(Pentaerythrityl-tetrakis ( 3- ( 3 1 , 5 1 -di-tert-butyl-4- 

hydroxyphenyl ) -propionate ) , the heat stabilizers of thioether type 
(tetrakis (methylene-3- (dodecylthio ) propionate) methane) and the 
organophosphorous compounds with 3 valences 

(bis ( 2 , 6-di-tert-butyl-4-methylphenyl )pentaerythritol diphosphite) 
to 100 parts by weight of PBT having MFR of 6 . Og/lOminutes was carried 
out and melt mixing and palletizing was carried out using the extruder 

which had the screw of 40 mm0 at 250 degrees C. Next the molding by 
the same condition as example 1 was carried out and the properties of 
the hydrolysis resistance, the gasoline mixed alcohol resistance and 
the heat aging resistance and minimum molding time were measured. The 
results are shown on the table 2 . 

As it is cleared from the results of the table 2 , it is shown that 
the compounds which the properties of the hydrolysis resistance, the 
gasoline mixed alcohol resistance, the heat aging resistance and 
moldability are satisfied are obtained by blending of epoxy compounds 
(B), compounds (C) and compounds (D) to PBT. 



P. 455 L.l ~~ P. 455 L.3 

The effect of this invention 

This invention is the PBT compounds that satisfied the properties of 



the hydrolysis resistance, the chemical resistance, moldability and 
the heat aging resistance. 
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Notes in table 1 

1) Hoechst wax OP(Hoechst Japan) 

2) (a) Irganox 1010 (Ciba-Geigy ) 

(b) MARK AO-4125 (Adeka Argus Chemical) 

(c) Irgaphos 168 (Ciba-Geigy ) 

3) , 6) bisphenol F diglycidyl ether (Dainippon Ink And Chemicals) 

4) , 5), 9) bisphenol A diglycidyl ether (Dainippon Ink And Chemicals) 

7) polyoxyalkyleneglycol diglycidyl ether (Dainippon Ink And Chemicals) 

8) monoglycidyl ether ( Dainippon Ink And Chemicals) 
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Notes in table 2 

9) toray silicone SR200oil 

10) MARK AO-60 (Adeka Argus Chemical) 

11) MARK AO-4125 (Adeka Argus Chemical) 

12) MARK PEP 3 6 (Adeka Argus Chemical) 
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